Recoil tritium reactions in the aromatic ring were investigated with toluene and benzonit rile in the moderator free and the C6F6-moderated systems in terms of the intramolecular tritium distribution, the relative tritiation rate , and the isotope effect in toluene.
Introduction
Among some reaction channels of the recoil tritium with aromatic compounds , at the present stage, the mechanism of the T-for-H substitution to form the labeled ring is summarized as follows, 
is said to be the major one.
The recoil tritium reactions with monosub- The H/D isotope effects have been extensively studied in aliphatic systems to test various hypotheses about the mechanism of hot atom reactions11),12). In the aromatic system , an only study with isopropyl benzoate has been reported to date13). The values of isotope effect are given as 1.16 for benzene ring tritiation and as 1.41 for methyl group tritiation , and are essentially of the same order of magnitude as those observed in the aliphatic systems.
In the present work, the authors studied on the intramolecular tritium distribution , the rela- The tritium assay was carried out with a liquid scintillation spectrometer by applying the comparative method of equivalent systems14).
The samples were counted for a period sufficient to reduce the standard deviation to 0.6% or less in the moderator-free system and to 1 % or less in the moderated system at 2 sigma confidence level under a regular condition.
Results and Discussion
The data in the moderator-free competitive systems are summarized in Table 1 . The relative tritiation rate is calculated as the specific activity ratio of PhCH3(or PhCH3-d8)/PhCN. In contrast to the case of the protonated toluenebenzonitrile system, the specific activity ratio of PhCH3-d8/PhCN is smaller than unity. This lowered reactivity in the deuterated molecule will be discussed later as the H/D isotope effect. In the protonated system, the substituent effect is observed for the tritium incorporation to the aromatic rings. The difference in the tritiation rate will be predominantly due to that of the addition reaction at lower energies, because the substituent effect scarcely influences the energetic events. The results on the recoil tritium reaction with binary mixtures in the moderator-free system indicate that the relative tritiation rates of both nitrobenzene and benzonitrile as well as monosubstituted benzenes having the electrondonating group to benzene are slightly greater Table 2 Specific activity and relative tritiation rate in the aromatic ring of parent compounds (C6F6-moderated competitive system) than unity4).
This finding suggests a small contribution of a con jugative stabilizing effect on the intermediates due to the substituents at lower energies.
The relative tritiation rates given here are very likely to reflect the intrinsic reactivity of each component in the binary mixtures.
In order to compare the reactivity of the tritium against each substrate at lower energies the experiment must be carried out in a well moderated system and in addition, with a desired accuracy by using samples containing enough amounts of substrates for subsequent chemical handlings. Taking the above opposite conditions into account, the system of about 100 mole ratio (C6F6/PhCH3(PhCN)) was selected as a preferable one10) . The intramolecular tritium distribution in the ring of the parent compounds in the moderator- In 
